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Description 

BACKGROUND OF THE -NVSNTiON 
risk; of the invention 

{00Q11 The present invention relates to a disk stor- 
age device tor storm;; digital recording data on a disk 
using m optical bssm emitted from an optical head. 
Particuiariy, the present invention relates- to a disk stor- 

whife maintaining continuity of recording data. 

Description of Related Art: 

[0002] CD-R iCcmpact Disk- Recordable! drives or 
CO-RW /Compact Disk-ReWntaoie} drives of the CD 
{Compact Disk) fernsiy are weii known disk storage sys- 
tems for roecrdsng digits! data onto a disk using an opti- 
cal beam emitted fcam an optica! head. 
fOCOS] During reccing of CD- K and CD-RW disks. 
She recording device may stop the- recording operation- 
when a buffer under-run error occurs because of 

rups creation o* dais to be stored onto a disk. 

gis use di&k suet- as a CD-R disk incomes - - -musac-ia. 
fOO!55] in the case of an rewrstabls disk such as a 
CQ-RVVdisk, wnen a recording operation is ceased, -ail 
data must he rerecorded from the beeswing. Here, 
there is the problem in that the re-procedure is froobie- 

foODo; There is known a racks; writs system in 
which data is recorded in packet units, However; 

ported by the CD-ROM, it is desirable to record data 
one i:-3ck at a >:me or one session si a i:ms, in terms c ; 
compatibility with CD systems 

i003?t The pack*:- write system requires terming 
seven joint blocks tor connection between packets. 
Hence, there is the problem in that the recording capac- 
ity of 3 disk is wasted. 

(00QSJ For thst reason, if recording data -car* be 
coniinuousiy and sssraiessiy added to data already 
recorded on a disk prior to hait of recording, traek-at-a- 

bscBuse -of increased compatibility with CO- ROM driv- 
ers. Moreover, in terms of an affective use of the record- 
ing capacity of a disk, a recording system such as the 
packet write system that requires joint blocks ss disad- 
vantageous because of the additional writing required. 
Hence, there has long been demand for disk recording, 
devices that can additionally write continuously and 
v, Iv r c - 

[BOGS? When aoditionai data are writer confers- 

nine; of aediticnai data to no recorded' oe searr-iessiy 
connected to the end of the data afready recorded. 



Hsv«sv*r has been dr-'icult seamiessiv and contin- 
uously connect sets of asis. 

[001D] When ;sn optica: hand streets a idsar onio a 
disK to record data onto the disk, it is difficult to accu- 
rately match the position where dsts recording on the 
disk starts with the end: of data already recorded. This 
results ftom the time between the time an instruction for 
an additional writing operation Is issued and the time the 
strength of the laser reaches.- a level necessary for 
recording. .Moreover, s is difficult to accurately terminate 

:ecordhg operation Futfher. there w-t{ often be differ- 
ences between the level wnen recording was hatted and 
the -eve! when reeotdmo :s resumed The-efore. messly 
joining the end of recorded data with the beginning of 
additions! data to he written is unsaiistactoty 

SUMMARY OF THE iNV£MT!0N 

fQOH] Tnis invention :s made to overcome the 
above -described problems I; s an object of the present 

tlnuoush execute additions: vvrstioo -n s;j?h a way -ha': 
the beginning of recording data to be additionally written 
is substantially and seamlessly joined vwtn the end of 
date ahesdy tecorded. 

iOOl 2j Acco; din-j t;; the preseni :nv«:ni:nn. when tno 
record decision unit judges that thtsre has been an inter- 
ruption of recording, recording data in a predetermined 
irarne is terminated. After data is continuously recorded 
onto a disk ontss the duration of a frame synchronous 
signai following the predetermined frame, the control 
output generated from the head output control circuit is 
osntroiied to .cease the recording operation ^asRwhiis. 

log. tne oont-oi output generated from the he3d output 
control circuit is controlled to initiate recording onto the 
dis\ *cf i'i t>' * »v: i<t>- \ 

which recording data onto the disk Is ceased. Thus, 
when recording data i s andiiiortajiy written ortto the disk 
used when a halt o! recording occurs, in continuous with 
the recorded data, the josnt portion between the end of 
the recorded ciaia and tt^e beojor-ing o; ttte recording 
data for additional writing sets as 8 frame synchronous 
signal duration. Tnis fac^-ates rr:3naaf:rner» of ciaia tor 
which recording is stopped or started, ftosover, since 
the iocc-ded c-tsia ;s;e jointed a! the predeiafrninen da-3 
structure portion, it is very isniskeiy that the seam 
caused by the additional writing wiii adversely affect 
data retnevs! or u;-e 
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apparent upon a ree^ng o' the io!iow:r;g deiaiie: 
description referring to the accompanying drawings, « 
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Fig, 1 is a circuit block diagram iustrsttng a CD-R 
driver being a disk storage device according to an 

Fig. 2 is a diagram iiiusirasing; the configuration of 
f'eoording dais to explain the stop and ths star ; of 
rscordirig data onto 8 disk; 

Fig:, 3 is a diagram iiiustratsng the EFM.wavefcrm'-of 

the start of recording data onto a disk. 

DESCRiPTlObi OF THE PREFERRED EMBODIMENT 

[8314] Fig. • is a. circuit block diagram illustrating a 
CD-R dhvs being a disk recording device according to a 
preferred embodiment of She present irwentloo. 
[S0 15] Referring So Fifj i . an optical head • focuses 
3 laser tracing signal tracks of a disk to writs recording 
dais onto the disk ana to rea d recording data from of the 

[0016] Art RF empire; 2 amplifies an RF signs; 
{radio frequency signai) contained in an opticas 1 output 
rsceived by the opticas head 1 and converts it. into two 
valued signals. A head servo circuit 3 feeds back van ■ 
cus optica; outputs obtained by the optica! head 1 . The 
head servo circuit 3 performs a focusing control for 
focusing the lass? onto the signal surface of a disk and 
performs a tracking control of tracking the laser along 
the signal tracks of the disk. The head servo circuit 3 
also performs a thread feeding control of feeding the 
optica; head ■ in the director* of the diameter of the 

(001 <] A CD- DA decoder A decodes two valued 
data of an RF signal output from the RF amplifier 2 Over 
a range specified in She signai format of an audio-only 
CD-DA disk jpt synchronous with hit oioek poises. The 
CO-DA decoder 4 separates various data from ins two 
valued data of the SiF signal and then EFfvi decodes 
Erte (Eight to Fourteen Svloduiatian} dats. A frame syn- 



chro 



s date 



s sync 



3 nous 



signai representing She leading of a (EFiVS} frame of the 
EF-M dais. A subcode synchronous detection unit 6 

configured of SS £FM frames, A sub-code decoder 7 
decodes the subcode. 

?3018J A CD-ROM decoder 8 decodes, ctasa 
decoded by the CD-DA decoder 4 over the range spec- 
ified to the signs; format si a CD-.SOM disk The CD- 
ROM decoder 8 synehrortousiy detects CD-ROM data 
specified in the signs! format of the CD-ROM disk and 
executes error defection and error correction according 
to an FDO {Etr-jr Defection Code.! and an F.CC {£--:or 

[501 SJ An imoitace 0 eooirollaoly exchanges ds-3 
with boss equipment, eg. personal compters, exter- 

encoder 11 modulates- data input to the interface 9 into 
data to he recorded onto a disk. The encoder 11 
includes- a CD-ROM encoder 12 and a CD-ROM 



encoder 13 Tne CD-ROM encoder i.? sods an «rror 

tor sync, header, and CD-RQtV: data to input dote based 
on She CD-^Ofvt standard The CD-DA encoder 13 pro;;- 
esses a process regarding an error- r:orrection code 
CiRC (Cross loteriesved Reed ^ofomcn Code! in a CD- 
DA system to CO-ROM data standard encoded by the 
CD-ROW encoder IF:. t;ased or; the CO-OA standard. 
Thus, ths CD-ROiVi encoder 13 adds the processed 
K> -code to a subcode and then subtests the resultant data 
to an u'FM procs-is ar-d thsrs adds the processor; data io 
s frsms synchronous s;gna! 

[0020] A head output control e:fcu« 14 tjef»«>!esi 
the cont-oi oo-pr:- to control the fsser e"-;:tted iiom ti-R-; 
'5 optics: head i. Pase j on recorded data regarding F.FM 
data output from the encoder 1 1 . A iaser drive circoit 1 5 

data onto a disk aorscrding to the control output from the 
head output controi circuit 14. The iaser drive maM 15 

20 sets the luminous output of the iaser source in the opti- 
ca! head 1 to e recording tevei sustabte for recording 
oats orrto a disk in a recording mods, "'"he iasst drivs cir- 
cuit 15 records a "1* tevel sgnai configuring recorded 
data onto the disk, with the laser source of the optica! 

25 head 1 be<ng emitted with she laser dove circuit 15. 
Moreover, the laser dnvs C:rco:t lb records a "O" ievs.i 
signal configuring recorded data onto the disk, with the 
Sight emisston of ths iaser source of the optiosi head 1 
being interrupted 

jc [80.21 ] A suffer RAivt ; b is : :ssd to cacne data inci.ii 
through the interfttce 9 and to moduiste cats to .be 
recorded onto the disk fey means of the encoder 1 1 . Ths 
buffer RAM 1 S aiso is used to cache data read out of the 
disk and to demodulate the data by means of the CD- 

■!?> ROM decoder 8. 

[D322] A wobble decoder 1 r extraois <■ wobble com- 
ponent of 22.0S kri; from a cre-groo'-e -sigr;ai of a disk 
obtained vta the RF ampiifier 2 to create a component 
necessary for ihe to-siionsi controi of ins disK. The v/o-o- 

40 bis decoder 1? includes an ATIP demoduistor 18 that 
demodoietes ATi" :.A-;sok;-e Time in Pre-oroovei front- 
ths wobble component. 

[0023] A system controi circuit 1 9 perforins sysSem 
controi reiatec to the recording and reproduction of a 

4$ disk. The system controi circuit 19 inciudes an access 
controiier 2D, a buffer controller 21 , a record decision 
unit 21 , a record-sfart-posstion detection unit 23 and a 
synchronous setting unit 24. The access controiier 20 
controls an access operation by selectively referring to a 

sr.; subcode address of aesoiute time information in a sub- 
code {suo Q code) dernoduiated with the subcode 
demcsdufeUon circuit 7 and an AJip address of absolute 
time information in ATIP demodulated with the AT IP 

m tf ois the data writing to. arsd the data reading out of, the 
buffer RAM 16, According to either ths data storage 
capacity of the buffer RAM To by the buffer control unit 
21 or a command from host equipment connected So the 
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»r similar to that, of the exampie 



CD-RW d: 



e recoids d 



s including a recording 



A CD-?: d; 

rimpiOVad in 3 T:3 

CD-R drive. 
i3053'| ^ VVh-e m« 

and an erasure i&vss, -so that a 'T ievei signai end a "0" 
ievei ■signal are recorded h sets of ieco'dioo deta in a'-; 
additions; writing inc-de arte; a ha!; of recording are 
joined «M the "0" signal period of the frame synchro- 
nous slonal. the connection ;a paiibrmed with an eras- 
ure output ieves of the laser emitted from the opticas 
neao :. This, erssore fevei is stsoie and easily control- 
led. 

[8064.1 in shn case of a CD- *V\ drive, because an 
overwrite sysserrs thai can ovsrwHse recording data onto 

pining the period during which dais is recorded: onto a 
disk before the naS of recording to she period durtng 
whtcn data is additionally written onto a disk after the 
halt of recording. With the "0" signal period 11Tof ins 
frame synchronous signal partiafiy or wholly recorded 
onto ;s disk Pefore sne hait of recording, she *0" level slg- 

wstten after the start of recording. Thus, the recording 
data to he additionally written after the hail of recording 
may be pined 

[00!>5t foe present invention can also he employed 
to write to a disk cowl;. -created -eaoromg da-is seam- 
lessly and continuously with data previously recorded 
of:to -he dis* Par ■ icuis; iy. since recording data ome a 
ci:r>» is ha;ted or started during 3 frarns synonronous srjg- 
na! period, recording aata objected to a ha!; and start 
of recording con be easily manages. The recorded-data 
connected position corresponds to a data structure por- 
tion determined as a frame synchronous signai. Even if 
a joint is formed si tne position where recording data 
ms. are connected, the data structure portion greatly 
■educes toe possibility of adverse efiecis doe so !he 

?8056j Vhe op?:«non of : ecoiding data onto 3 dis.!' 
stops and starts dor Ing ins period of the frame syncivo- 
nous signai sn a frame to which the leading of the sub- 
code synchronous signal is attached. Hence, the 
arimsss data o? si-^ subcode oar; he used so manage 
recanting data for She ha* ana start of recording so thai 
connection ce-w^en feces ding oats set's can be eas-ify 
managed. 

IQQS-7] Moreover, the d ; sk sscaoa device or she 
present Invention halts or starts recording data with the 
Signai Ievei recorded at the kw output ievei of an sight 
dear-; tree; it;«? o^iicai head used a: she fcrno of rscord- 
Ing cistfj .«■> 1 resiiii is-st? (.A rs:Bord>aci data oar; ;;e oetis-r 
joined together. 



Cfatms 

1. A disi; storsQ,-; dov-oe, wherein r«»«>fd:f:o da;a to 
which a frame synchsortoos signal is attached for 
every fr.ar!:e Is recordeo onto a disk siting an c-pSica- 
beam emitted from sn octscai head, comprising: 

an encode; So- ertccdlng eactt frame or>i- of 
recording data So be recorded onto a ossfc 
according to irsp os dsia. 

a record daemon t,:r;;; for deciding wnen so ptop 
astd s-art the record:ni; 0? das;3 onto -he disk: 
3 .'scord-ssari-pcsition. cietection oo;f for d^iect- 
;ng as a disk-reooro- start :;osit:;;n a poa:-;on 
whlon is adjacent to the end of data recorded 
onto the disn. when said record deolsion orti' 

a he?d output controller for ae'terstmr: a cen- 
tre; outpot, baieo on reco:d;oy dita o'-stpsj; 
from said encoder, smd control o«p« control- 
iing at opi-csi sear rrT:tted from sad optica; 

ling genemison of said oontroi ouiput scoorclsng 
trt n sssoo rj' siart of 'ecofdsnjj Istdged by sa;d 
record decision sjnst: whereitt 
when said record decision onit todges a stop of 
reeorelins, recording data in a predeterrstinsd 
frame Is terminated and a eentrof osjtput gener- 
ated from said heao output corstroi circuit is 
oonfroiied to hait the recording operation after 
recording nas s;eeo oontirt;.iO:;siv made ortso 
sasd d:sk on'll the duration of a frame synchro- 
nourisionai foiiowirso. the oie;:eti-:;rr;;;too frame; 
sod 

vvh-m said record d«c:siort on;- judges a start of 
reco;d:no, a cor^c! ootpo! gensjraied ;>c-m said 
head output consroiter m cofttmiled so ssarf tne 
recording o'- data onto said disk ttom a trame 
syncrtfonoos signgi duration in wn:ch reco:d:ng 
date onto she d:sk nas neeit naiteo 

2. Ttw disk storage device daf-net; ;n Ciaim 5 . wnerein 
;ng data being confuse! ot subcode's wnerem 



aid sdf. 



of £ 



contain intbrmstion 



one subcode is arranged for a predetermined 

a stop or start of ieoording data onto sasd disk 
is performed m 3 frame synchronous signai 
duration of a frame to which tne leading end of 
3 subcode synchronocis signs: :sa;sached. 

The disk storage oevice defined m Gialtn 1 or 2, 
wherem a stop or start of recordmrj data :s per- 
formed tvitri a sigaal ievei among a T Ievei ssgnai 
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Fig. 2 




Fig. 3 
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